RECENT STUDY oni the heniiodynamic function of the left atriun, an analysis was carried out of the atrial contraction (a) waves in left atrial and left ventricular pressure pulses of patients with a variety of cardiovascular abnormalities and it was noted that atrial contraction waves were particularly prominent in patients with obstruction to left ventricular outflow.' This observation directed our attention to the auscultatory and phonocardiogrhphic findings in these patients. In particular, it seemed of interest to determine whether the inereased force of atrial contraction in patients with aortic stenosis is reflected in the presence of an atrial or fourth heart sound, and eonversely whether the presence or absence of an atrial sound in patients with aortic stenosis could be correlated hemodynamically with the height of the "a " wave in the left atrial pressure pulse and with the severity of obstructioii to left ventricular emptying. The phonocardiographic tracings were recorded with a Sanborn Twin-Beam apparatus, with use of a Sanborn 62-500 amplifier at a paper speed of 75 mm. per second. The fourth heart sound was identified as a distinct, low-pitched vibration which was preceded and followed by a steady baseline, and which followed the onset of the P wave by at least 0.07 second and preceded the R wave.
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Methods

Results
A fourth heart sound was recorded in 30 of the 46 patients with aortic stenosis. This sound followed the onset of the P wave by 0.07 to 0.20 second (average, 0.078 secondd). Typical tracings are reproduced in figure 1 .
Fourth heart sounds were heard predoniinantly in patients with prominent "a" waves in the left atrial pressure pulse, and were usually absent in patients with less prominent a wave peaks. Thus a fourth heart sound was recorded in all 27 patients in whoin the "a" wave peak exceeded 13 mnn. Hg and in only three of the 19 Relationship between left atrial "aC" wvare peak pressure andc the presence or absence of a fourth heart soundl. Circles represent data from patients wtith valrular stenosis; squares, data from patients with dliscrete subralvular stenosis. in patients with iseheimic heart disease, and in patients with various forms of cardiomyopathy, as well as in occasional adults without other evidenee of organic heart disease.
I I I
In the past, the atrial heart sound or presystolic gallop has been considered of little diagnostic or prognostic value18' 19 tricular hypertrophy or isehenmia and conisidered its rarity in patients witlh aortic stenosis to be puzzling.
The vibrations of the fourth heart sound imay be divided into two components.13 The earlier, low-frequency, inaudible vibrations are synchronous with and presumably result from left atrial contraction. The later, higher frequency, somewhat louder, and therefore audible vibrations occur during the phase of ventricular filling which results froin atrial contraction, and probably originate from the ventricle.
The present study was carried out on a series of 46 patients with aortic stenosis in whom the severity of obstruction varied considerably. A fourth heart sound was recorded with regularity in the patients with moderate or severe obstruction (left ventricular-brachial artery systolic gradients exceeding 75 
